Introduction

31
Atmospheric pCO 2 has substantially increased since the start of the Industrial Revolution, 
42
Various cyanobacteria have the ability to produce toxins, and thus threaten aquatic 
Results
159
In all chemostats, carbonate chemistry was well constrained for both applied CO 2 treatments 160 ( unaltered, while the biovolume of HUB524 showed a decrease at elevated pCO 2 (Fig.1a) .
168
Responses in cell volumes were strain specific, showing a decrease in NIES1099, an increase 169 in HUB524 while PCC7820 did not change in response to elevated pCO 2 (Fig. 1b) . Cellular 170 carbon and nitrogen contents, as well as C:N ratios, showed no significant differences, except 171 in HUB524, where cellular nitrogen contents decreased with elevated pCO 2 (Fig. 2a, b and c) .
172
Comparably, also changes in total cellular microcystin content were non-significant (Fig. 2d) .
173
Six microcystin variants were detected in NIES1099, three in HUB524 and four in PCC7820.
174
NIES1099 and HUB524 produced relatively high amounts of microcystin-RR (including microcystin-LW and microcystin-LF (Fig. 3) .
180
The cellular microcystin composition responded to elevated pCO 2 in all three strains.
181
In HUB524, microcystin-RR and microcystin-LR showed a decrease, while the relative well, and more microcystin-YR, microcystin-LW, microcystin-LY and microcystin-LF (Fig.   186 3).
187
Although the cellular C:N ratios did not change with elevated pCO 2 , the total 
196
Discussion
197
Biomass build-up differed between the strains, but the response to elevated pCO 2 was 198 generally small for all three strains (Fig. 1a) . It thus seems that the imposed nitrogen limitation constrained cell growth, also when more CO 2 was provided. This is in line with remained unaltered (Fig. 2a) . Apparently, all three strains lacked the ability to use the 204 additional CO 2 for growth or storage. The three strains showed distinct cell volumes, which 205 responded different to elevated pCO 2 (Fig. 1b) 
226
Not only biovolume and cellular C:N ratios showed minor responses to elevated pCO 2 , 227 also total cellular microcystin content remained largely unaltered (Fig. 2b) . Irrespective of the 228 small strain specific changes in C:N ratios and total microcystin contents, total cellular 229 microcystin contents showed an increase with decreasing C:N ratios across strains and CO 2 230 conditions. We observed no significant correlation between microcystin contents and carbon pathways, especially with respect to carbon (Fig. 6 ).
253
The nitrogen incorporated into different amino acids is derived from the same source,
254
i.e. glutamine or glutamate, which uses 2-oxoglutarate (2-OG) as carbon skeleton. Glutamate 255 also is a direct precursor for arginine (R), which contains four nitrogen atoms, and so is the 256 nitrogen richest amino acid (Fig. 6 ). However, 2-OG is not the only carbon skeleton for amino shifts in toxin composition showed an average increase of 11% for NIES1099 and 30% for 288 PCC7820, though the variation was too large for these changes to be significant.
289
In natural waters, CO 2 is often saturated at the onset of a bloom, while it may become 290 under-saturated during bloom development, and even limit cyanobacteria growth (Lazzarino 
294
CO 2 limitation may also occur at a microscale within Microcystis colonies due to a putative 295 reduction in CO 2 diffusion through the mucilage, which is presumably stronger in larger carbon.
